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•  Highest MgO (15.8 wt. %)

•  Highest modal olivine 
abundance (19.3%)

•  Whole-rock rare earth 
element (REE) abundance 
parallels high-Ti basalts

Warner et al. (1977) PLSC 8th
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35 years later…

  No other high-Ti sample comes close to 
the extensive accumulation in 71597  

Warner et al. (1979) PLPSC 10th 
 - likely from Type B/B1 flow 
Neal et al. (1990) GCA v.54 
 - olivine Fo is too low for WR Mg#

  Whole-rock oxygen isotopes  
Wiechert et al. (2002) Science v.294



35 years later…

Warner et al. (1977) 



Research goals

   Mineral major and trace element geochemistry
   Olivine
   Ilmenite
   Pyroxene
   Plagioclase
    Armalcolite
    Melt inclusions

   Model crystallization history and parent composition

   Tie in 71597 with other high-Ti basalts

   Are any crystals xenocrysts, from multiple magma 
pulses, or from multiple sections in a flow?
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Crystal Size Distributions

   Curved ilmenite CSD

   Typical of other high-Ti basalts

   Kinked olivine CSD

   Distinct slope at larger sizes
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“Melt inclusions of high-Ti olivine 
cumulate 71597”



Melt inclusions:
Trapped liquid

Mesostasis:
“dregs” of liquid



Big picture
   Large, resorbed olivines present at time of eruption

   Calculated residence times from CSDs upwards of 10 
years for coarse olivine, with matrix olivine and ilmenite 
crystallizing over 1-2 years

   If 71597 crystallized from a Type B1 flow, 11 of 12 of which 
are coarse-grained, the flow may have been thick enough 
(>10m) to form cumulate zone

   Melt inclusions and mesostasis trace element analyses 
will aid in constraining parent compositional evolution
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